Staurosporine-induced apoptosis in cultured chick embryonic neurons is reduced by polyethylenimine of low molecular weight used as a coating substrate.
The survival of neurons largely depends on adhesion to extracellular matrix proteins. This study investigated the influence of polycationic macromolecules of different molecular weights used as coating substrates on apoptosis in primary cultures of chick embryonic neurons. Coating of the culture flasks with positively charged polyethylenimine (PEI) of 12, 32 and 1616 kDa led to different susceptibilities of the neurons to apoptosis induced by staurosporine and serum deprivation. In cultures grown as usual on polylysine (PL)-coated flasks, we found, after 24 h of incubation in medium with serum (controls), serum-free medium and staurosporine (200 nM)-containing serum-free medium, 15, 35 and 63% apoptotic neurons, respectively as evaluated by nuclear staining with Hoechst 33258. Using 12-kDa PEI as a coating substrate, only 11, 15 and 47% apoptotic neurons could be determined in controls, serum-deprived and staurosporine-treated cultures, respectively. No change in the percentage of apoptotic neurons was found after 24 h of serum deprivation or treatment with staurosporine in cultures grown on 32-kDa PEI compared with cultures grown on PL. However, in staurosporine-treated cultures grown on 1616-kDa PEI, the percentage of apoptotic neurons was even higher than in cultures grown on PL. Immunostaining using neurofilament (NF) antibodies revealed that the reduction of staurosporine-induced apoptosis using 12-kDa PEI instead of PL as a coating substrate was accompanied by a reduced disruption and aggregation of the neurofilaments. Thus, the usage of the newly synthesized 12-kDa PEI as a coating substrate enhanced neuronal resistance to apoptosis.